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the building; while additional accommodation was furnished by chambers,
large and small, contrived in the thickness of the walls. The tower
had its chapel, which was generally situated in the forebuilding: it also
had its well, in the basement or with a long shaft from a well-chamber
on one of the upper floors. At Rochester the well-pipe is in the cross-
wall, with an opening on each floor. No two towers are exactly alike,
and their planning shews remarkable variety and ingenuity. As dwelling-
houses, even the most spacious must have been dark and uncomfortable:
for considerations of safety, the lower stages were lighted with narrow
loops, widely splayed on the inner side; and, though light could be intro-
duced more freely higher up, the thickness of the stonework and the
employment of the walls for chambers and passages left the main rooms
in twilight. The keep is often represented as intended only for a last
resource in time of siege, and it is possible that in some castles a hall in
the courtyard was normally used as a more convenient residence. But
the general appearance of the dwelling-house in the bailey belongs to a
later date; and while there are one or two instances in which the tower
seems to have served purely military purposes, the domestic aspect of
such towers as those of Falaise, Hedingham, Castle Rising, and Bamburgh
is obvious. They are not only the culminating points of fortresses, but
they are residences whose impregnable strength is the safety of their
tenants.

With its massive walls and dangerous entrance, the rectangular donjon
could defy attack with success. It was designed to resist the stones cast
from the great catapults which were the most formidable siege-engines
of the day; its wider openings were beyond the reach of arrows and
javelins* Against an enemy at close quarters, using the ram or attempt-
ing to undermine the masonry with bores and picks, the faces of the
tower could be protected by wooden galleries or hoardings fixed outside
the battlements, with holes in the floor through which missiles could be
used. On the other hand, the sharp angles offered the foe a sector in
which he could work with security at points where the masonry was most
vulnerable. As a precaution against this the north-west turret of the great
tower at Newcastle, standing at a point which was liable to attack, was
built as a polygon with blunt angles between 1172 and 1177. In 1815
one of the square angle-turrets at Rochester succumbed to stone-throwing
machines, and was rebuilt on a curved plan. These devices reduced the
dangerous sector to a minimum and substituted a surface whose radiating
joints withstood the impact of the ram and neutralised the labours of
sappers and miners.

Growing familiarity with the fortifications of the East, acquired during
the crusades, aided such improvements. Before the end of the twelfth
century, the cylindrical donjon began to supersede the older form. The
finest examples are to be found in France, and, until its recent destruc-
'tkm, the early thirteenth-century castle of Coucy, in which the enormous